Introduction
Analysis of the current response of an electrochemical cell to an applied oscillating potential requires knowledge of the interplay between the current distribution in the bulk of the solution, the concentration variations near the electrode, the double-layer response to changes in composition and potential, and reaction kinetics. Our aim is to solve this problem for the rotating-disk system, but in this paper we show the influence of concentration variations only at the surface of the disk on the cell response in terms of the concentration gradients normal to· the surface of the disk. It has been shown by Parrish This information can then be used to solve the steady-state problem for the electrode being studied, but by the same reasoning we can apply our knowledge of the response of an electrode to a step change in the amplitude of the concentration variations to solve the alternating problem described above. This seems particularly important for the rotating disk, since there is no reason to assume that the oscillating current distribution on the surface of the disk will be uniform; in fact, the complete analysis shows that this is not the 3 case.
Earlier calculations of the concentration impedance of a rotating disk --assuming a radially independent concentration distribution 0 0 
Mathematical Formulation
In our treatment we assume constant transport properties of the ionic species and neglect the influence of migration on the minor, reacting species. In addition, the cation of the supporting electrolyte is also' the cation of the reacting species. This situation arises, for instance, if we reduce sodium ferricyanide to sodium ferrocyanide in excess sodium fluoride.
Since all transport equations used are linear, we may separate the equations into a time dependent and a time independent part.
The time independent part has been treated before, and since all time dependent quantities fluctuate with a frequency w , we may write:
where [2] Radial diffusion is small compared to radial convection, so that the ai [3] [4] The function F en.) is obtained by solving equation 0 1 with boundary conditions 11 and 12. The result is: given 9 at [7] [8]
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The finite-difference form of equation 9 has to take into -account the behavior of c. ].
in a power series in x :
c. (n. ,x) = F (n.) + F 1 (n.)xm + F 2 (n.)xn + O(xP) .
[15]
].
Substitution of this expression into equation 9 gives a set of coupled ordinary differential equations, and in addition we find that m = 2 n = 4 , and p = 5
All these equations for Fk(ni) , where k > 0 , are subject to the boundary conditions: -n.
. is:
[19]
which has been solved mnnerically since no analytic solution could a c.
Another singular point of equation 9 occurs at x = 1 (infinitely far away from the step change at r = r'). Proceeding in the same ~ manner as before, we can show that the asymptotic expansion of c. values of K. investigated. rl .
[31]
The same expression holds for the product species, but the subscript R will then be replaced by P . [33]
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